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Background: Patients with repaired tetralogy of Fallot (rTOF) have reduced %predicted peak oxygen consumption (VO2%) and oxygen pulse 
(O2P%, a surrogate for forward stroke volume at peak exercise) compared to healthy controls. However, data regarding the progression of exercise 
intolerance in rTOF patients is limited.
Methods: We performed a retrospective cohort study of patients with rTOF who underwent cardiopulmonary exercise testing (ET) between 2002-
2009. Patients had to have completed ≥2 ETs separated by ≥12-month intervals, with adequate levels of effort (respiratory exchange ratio >1.09). 
Tests following interventional catheterization or surgery (e.g. pulmonary valve replacement) were excluded.
Results: A total of 49 patients (47% male) had 124 ETs. The median age at initial study was 24.3 yrs (range 8.9-50.6 yrs). The mean interval 
between the first and last ET was 2.7±1.2 yrs. At the initial test, peak VO2 averaged 28.1±8.0 ml/kg/min (VO2% 78.0±17.7%), and the peak O2P% 
averaged 91.3±20.6%. At the most recent study, the peak VO2 averaged 25.9±6.6 ml/kg/min (VO2% 75.0±14.6%) and the peak O2P% averaged 
85.3±18.4%. Although the decline in VO2% was slow (mean change -1.0±8.8%/yr; p=0.22), there was a more pronounced fall in O2P% (mean 
change -2.1±11.0%/yr, p=0.03). Most of the decline in VO2% and O2P% occurred in adult patients (≥18 yrs) with a mean slope of -1.4±8.2 and 
-2.6±9.7%/yr, respectively. Conversely, pediatric patients (<18 yrs) had stable exercise capacity with a mean change of 0.3±10.0%/yr in VO2% and 
-0.9±13.6%/yr in O2P%. The rate of change in VO2%, weighted by follow-up interval, correlated with the change/yr in O2P% (r=0.74, p<0.001) and 
the slope of the minute ventilation vs. CO2 production relationship (VE/VCO2 slope; r=-0.45, p=0.001). The rates of change in VO2% and O2P% were 
not affected by the magnitude of pulmonary regurgitation at initial ET (estimated by cardiac MRI in 28 patients) or by a prior shunt palliation with 
delayed TOF repair (n=15).
Conclusion: The exercise capacity of patients with rTOF is generally stable during childhood and tends to decline in adulthood. The decline is 
associated with a fall in O2P% at peak exercise and an increase in the VE/VCO2 slope.
